Unscheduled DNA synthesis and chromosome aberrations induced by inorganic and organic selenium compounds in the presence of glutathione.
Glutathione strongly enhanced the induction of unscheduled DNA synthesis (UDS) in cultured human cells by inorganic selenium compounds: sodium selenate, sodium selenite and sodium selenide. In the presence of 10(-3) M glutathione, high levels of UDS (74-114 grains per nucleus) were observed in cells treated with (i) selenate at 10(-3) M, (ii) selenite at 10(-5)-3 X 10(-4) 7, and (iii) selenide at 10(-5)-10(-3) M. Glutathione at 10(-3) M also enhanced the clastogenic and cytotoxic effects of selenite and selenate in Chinese hamster ovary (CHO) cells. Glutathione at 10(-4) M or 10(-2) M caused less enhancement of DNA damage and toxicity in both the UDS and chromosome aberration assays. In the absence of glutathione, these inorganic selenium compounds induced low levels of UDS (up to 13 grains per nucleus) and moderate frequencies of chromosome aberrations (up to 11%). 3 organic selenium compounds (selenocystine, selenocystamine and selenomethionine) were also examined for the induction of UDS. No unscheduled DNA synthesis was detected in cells treated with selenocystamine or selenomethione, with or without added glutathione. However, selenocystine alone at 10(-4)-10(-3) M induced a low level of UDS; glutathione enhanced the DNA-damaging effect of selenocystine. The maximum amount of UDS (22 grains/nucleus) occurred in the presence of 10(-2) M glutathione. This was about one-fifth of that detected in cells treated with inorganic selenium compounds and 10-fold lower concentrations of glutathione (10(-3) M). The results suggest that recution is involved in the conversion of selenium compounds to mutagenic forms. The active mutagens may be selenols, GS-Se- from inorganic selenium and R-Se- from organic selenium compounds.